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6DIHW\ ZKLOH GULYLQJ HQVXUHG E\ WKH DXWRPRWLYH WR LWV SDVVHQJHUV RU WR WKH PHUFKDQGLVHV WUDQVSRUWHG LV DQ LQFUHDVLQJO\
LPSRUWDQW IHDWXUHERWK LQ WKHDFTXLVLWLRQSURFHVVDVZHOODVZKLOHGULYLQJ LW7KXV WKHDXWRPRWLYHEXLOGHUVHTXLS WKHLUQHZ
PRGHOV RI DXWRPRWLYHVZLWK LQFUHDVLQJO\PRUH FRPSOH[ HOHFWURQLF HTXLSPHQWV WKDW SURYLGHPXOWLSOH IXQFWLRQV FRQFHUQLQJ
VDIHW\DQGFRPIRUWZKLOHGULYLQJ7KHVHHOHFWURQLFHTXLSPHQWVKDYHQDPHVWKDWDUHDOUHDG\SDUWRIHYHU\GD\ODQJXDJHVXFKDV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$65$%6(63PRUHDQGPRUHSHUIRUPLQJDQGRIWHQXVHGLQPDVVSURGXFWLRQ
2IWHQ EX\HUV ORRN IRU RU DUH HYHQ VXUSULVHG E\ WKH PXOWLWXGH RI IDFLOLWLHV SURYLGHG E\ WKH HOHFWURQLF HTXLSPHQWV WKH
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7KH TXDOLW\ RI EUHDNLQJ DQG WUDFWLRQZKHQ OLPLWHG JULS WKH VWDELOLW\ DQGPDQRHXYUDELOLW\ SURSHUWLHV RI WKH
DXWRPRWLYHDUHEHLQJLQIOXHQFHGE\WKHGLIIHUHQFHEHWZHHQWKHWDQJHQWLDOWUDFWLRQRUEUDNLQJIRUFHVDQGWKHJULS
IRUFHVEHWZHHQWKHWLUHVDQGWKHWUHDG
,Q DGGLWLRQ WKH IRUFHV DUH UHGXFHGZKHQ WKHZKHHOVEHJLQ WR VOLS7KHGULYHU FDQ QRWPDQDJH LQ DQ\ WUDYHO
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7UDFWLRQPHDQV WKDW WKH IRUFH DW WKH VWHHULQJZKHHOVPXVW QRW H[FHHG WKH VWHHULQJZKHHOV JULS IRUFH WR WKH
WUHDG 7KH EUHDNLQJ WKH JULS EHWZHHQ WKH ZKHHOV DQG WKH WUHDG LV UHVXOWLQJ LQ ORVV RI YHKLFOH FRQWURO 6XFK
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RSWLPDO ZKHHO VOLS DQG WKH FULWLFDO VOLGLQJ SRLQW E\ FRQVHTXHQFH DGDSWLQJ WKH VSHHG DQG DFFHOHUDWLRQ RI WKH
GULYLQJZKHHOV
,QWUDFWLRQPRGHLIRQWKHGULYLQJZKHHOVWKHWUDFWLRQIRUFHVOHIWULJKW WV)  WG) DUHHTXDODQGDGKHUHQFHWRWKH
WUHDGLVDSSURSULDWHILJXUH WKHYHKLFOHLVPRYLQJVWUDLJKWZLWKRXWGHYLDWLRQIURPWKLVGLUHFWLRQ,I WKH OHIW
ULJKW JULS LV GLIIHUHQW D URWDWLRQ WRUTXHRFFXUV UHODWLYH WR WKH VWUDLJKWPRYLQJGLUHFWLRQRI WKHYHKLFOH RI VL]H
WG WV) ) %  
7KHPHDQLQJRIWKHQRWDWLRQVILJXUHLVWKHIROORZLQJ WV)  WG) ±OHIWULJKWWUDFWLRQIRUFH>1@ IIV)  IIG) ±EDFN
OHIW ULJKWEUHDNLQJ IRUFH > @1  URW0 ±PRPHQWRI URWDWLRQDURXQG WKHYHUWLFDO D[LV > @1 P  J& ± WKHFHQWUHRI
JUDYLW\RIWKHYHKLFOH D9 WKHVSHHGRIWKHYHKLFOH > @P V  % ±WKHGLVWDQFHEHWZHHQWKHIURQWEDFNZKHHOV > @P 
:KLOHEUDNLQJZKHQEUDNLQJIRUFHVDWWKHIURQWD[OH IIV)  IIG) DUHHTXDOUHVSHFWLYHO\WKHUHDUEUDNLQJIRUFHV
IIV)  IIG) DUHHTXDODQGWKHJULSWRWKHSDWKLVDSSURSULDWHWKDQWKHYHKLFOHLVPRYLQJVWUDLJKWZLWKRXWGHYLDWLRQ
IURP WKLV GLUHFWLRQ ,I WKH OHIWULJKW JULS LV GLIIHUHQW D URWDWLRQ WRUTXH RFFXUV UHODWLYH WR WKH YHKLFOH DQG WKH


















 > @URW0 )IVG % 1 P   
ZKHUH IVG) > @1 LV WKH EUHDNLQJ IRUFH RQ WKH ULJKW ZKHHO RI WKH UHDU D[OH  > @% P WKH GLVWDQFH EHWZHHQ WKH
IURQWEDFNZKHHOV
E\LQFUHDVLQJWKHWUDFWLRQIRUFHLQRQHRIWKHGULYLQJZKHHOV
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,I ZKHQ WKH YHKLFOH LV PRYLQJ VWUDLJKW D ODWHUDO GHYLDWLRQ WR WKH OHIW RI WKH IURQW D[OH RFFXUV WKDW (63





  > @URW W0 ) % 1 P   
ZKHUH W) > @1 LVWKHWUDFWLRQIRUFHRQWKHIURQWD[OHGULYLQJZKHHO WI) RUEDFND[OHGULYLQJZKHHO WV) 
,QWKHVLWXDWLRQRIIRXUZKHHOGULYH(63FDQFRPPDQGWKHVLPXOWDQHRXVDFWLRQRIWZRWUDFWLRQIRUFHVRQ
WKHOHIWVLGHZKLFKJHQHUDWHVDURWDWLQJPRPHQW URW0 WKDWSXWVWKHYHKLFOHEDFNWRWKHRULJLQDOGLUHFWLRQRIWUDYHO










/DUJHU VFDOH LQWHJUDWLRQ RI HOHFWURQLF VWDELOLW\ FRQWURO V\VWHPV RQ DOO WKH YHKLFOHV UHSUHVHQWV WKH EDVLV IRU
GHYHORSLQJPRUH FRPSOH[ V\VWHPVZLWK IXQFWLRQV WKDW DUH GHVLJQHG WR LQFUHDVH GULYLQJ FRPIRUW DQG VDIHW\ LQ
RSHUDWLRQHVSHFLDOO\LQFULWLFDOVLWXDWLRQVWKDWPD\DULVHZKLOHGULYLQJ
(OHFWURQLFFRQWUROEUDNLQJWUDFWLRQDQGVWDELOLW\LVLQFUHDVLQJO\H[SDQGLQJPDQDJLQJWKHPVHOYHVWKHFRPSOHWH
IXQFWLRQLQJRIWKHYHKLFOHKHOSLQJWRLQFUHDVHWKHG\QDPLFSHUIRUPDQFHWKHHFRQRP\WKHVWDELOLW\WKHGULYLQJ
FRPIRUWDQGVDIHW\RQWKHURDG
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